Live cell imaging of protein interactions in poliovirus RNA replication complex using fluorescence resonance energy transfer (FRET).
Poliovirus RNA replication is directed by a replication complex on the rosette-like arrangement of membranous vesicles. Proteins derived from the p3 region of the polioviral genome, such as 3D, 3AB, and 3B (VPg), play key roles in the formation and function of the replication complex. In the present study, by using an acceptor photobleaching protocol for fluorescence resonance energy transfer (FRET) imaging, we visualized the interactions of 3D, 3AB, and VPg in living cells. The interaction of 3AB-VPg was determined by live cell FRET analysis. Quantitative analyses showed that the FRET efficiencies of 3AB-3D, VPg-3D, and 3AB-VPg were 3.9+/-0.4% (n=36), 4.5+/-0.4% (n=39), and 8.3+/-0.6% (n=44), respectively, in the cell cytoplasm where viral replication complexes are formed and function. Poliovirus infection enhanced the protein interactions of VPg-3D and 3AB-3D, with FRET efficiencies in the virus-infected cells of 10.7+/-1.1% (n=39) and 9.0+/-0.9% (n=37), respectively. This method of live cell analysis of protein interactions in the poliovirus RNA replication complex lays the foundation for further understanding of the real-time process of poliovirus RNA replication.